(12) 



UK Patent Application,,^ „„ 2 1 28 758 A 



(21) Application No 8229368 

(22) Date of filing 
14 Oct 1982 

(43) Application published 
2 May 1984 

(51) INT GL 3 G01N 15/08 
3/14 9/00 

(52) Domestic classification 
G1S 1D 1E2B IF 1N 4G 
8W 

U1S 1113 2144 2158 

2171 G1S 
(56) Documents cited 

GB 1166332 

GB 1165210 

GB 0922745 

GB 0810995 

GB 0771107 
(58) Field of search 

G1S 

(71) Applicant 
British-American 
Tobacco Company 
Limited 

(United Kingdom) 
Westminster House 
7 MIHbank 
London SW1P3KE 

(72) Inventor 
Arnold William 
Cronshaw 

(74) Agent and /or Address for 
Service 

K J H MacLean 
British-American 
Tobacco Company 
Limited 

Group Research and 
Development Centre 
Regent's Park Road 
Southampton S09 1PE 



(54) Improvements relating to to- 
bacco test apparatus 

(57) An apparatus for the simulta- 
neous measurement of the filling 
value and the gas-flow impedanee 
of tobacco comprises a cylinder 6 
having a gas-permeable sample 
supporting platform 10 extending 
across its interior. A piston 23 
which is also gas-permeable is ar- 
ranged for movement under gravity 
within the cylinder. The interior 15 
of the cylinder beneath the platform 
may be connected to a suction 
pump and a manometer via tubes 
18, 19 respectively so that the 
pressure drop across sample 32 
may be made at two minute inter- 
vals. The piston 23 is allowed to 
fall under gravity and a linear vari- 
able differential transformer 29 con- 
tinuously monitors its position and 
provides a record at two minute 



intervals. Weights 26 are added to 
the piston at eight minute intervals. 
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SPECIFICATION 

Improvements relating to tobacco test 
apparatus 

5 70 
This invention relates to apparatus for use in 
the determination of the physical character of 
particulate material, cut tobacco for example. 
It is established practice to make determina- 

10 tions of the physical character of cut tobaccos 75 
in order, for example, to match a tobacco with 
a cigarette design specification. One important 
physical property of cut tobacco is filling 
value. The filling value of a tobacco deter- 

1 5 mines the firmness value of cigarettes the 80 
fillers of which are constituted by the tobacco. 
Another physical property of tobacco which, 
for cigarette design purposes, it is useful to 
have knowledge of, is effective density, also 

20 known as tobacco particle density. The effec- 85 
tive density of cut tobacco may be calculated 
from measurements of the volume and air- 
flow impedance of the cut tobacco. 
The present invention provides apparatus 

25 for use in the determination of filling value 90 
and gas-flow impedance of tobacco, compris- 
ing a cylinder, a piston movable in said cylin- 
der towards tobacco support means extending 
across the interior of said cylinder, each of 

30 said piston and said tobacco support means 95 
being permeable to gas flow thereacross, and 
gas-flow duct means communicable with a 
chamber to the side of said tobacco support 
means remote from said interior of said cylin- 

35 der and bounded by said tobacco support 100 
means. 

The gas-flow pressure drop across the pis- 
ton plus the tobacco support means measured 
when there is no tobacco in the cylinder 

40 should be low, preferably not exceeding 1 1 05 

mm water gauge. The preferred shape of the 
cross-section of the interior of the cylinder is 
circular. The piston should preferably be so 
dimensioned as to be clear of the cylinder wall 

45 throughout its travel in the cylinder, although 1 10 
upper parts of the piston may be in contact 
with the cylinder wall. 

The provision according to the present in- 
vention of a single apparatus by which simul- 

50 taneous determinations may be made of vol- 1 1 5 
ume, filling value and gas-flow impedance, 
and, by calculation, of effective density, of a 
sample of tobacco makes possible savings in 
both capital and revenue costs. Reductions in 

55 sampling error are also to be expected since 1 20 
measurements for each of the physical charac- 
teristics are made on the same sample. 

In order that the invention may be clearly 
understood and readily carried into effect, 

60 reference will now be made, by way of 1 25 

example, to the accompanying drawings, in 
which: — 

Figure 1 shows, diagrammatically, a front 
elevation, partly in section, of an apparatus 
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and the air-flow impedance of a sample of cut 
tobacco; and 

Figures 2 and 3 show plots against time of 
pressure drop across a column of tobacco and 
height of the column respectively. 

The apparatus shown in Fig. 1 comprises a 
rigid metal frame generally designated 1 and 
comprising a base plate 2, shown supported 
on a horizontal surface 3, a pillar 4 extending 
upwardly from the base plate 2, and a guide 
block 5 secured to the pillar 4 at an upper 
end region thereof. 

Reference numeral 6 designates a brass 
cylinder shown in axial section. The cylinder 
6, which has an internal diameter of 63.5 
mm, is open at its upper end, its lower end 
being closed by an integral plate 7. Straight 
and parallel sides of the plate 7 are receivable 
as a sliding fit against locating bars 8, 9 
secured to the upper surface of the base plate 
2. When the plate 7 is disposed between the 
bars 8, 9 and the rear edge of the plate 7 is 
in contact with the front face of the pillar 4, 
the cylinder 6 is in an operative position 
thereof relative to the frame 1 . 

Extending across the interior of the cylinder 
6, at a location near to the lower end thereof, 
is a brass disc 10 providing sample-support- 
ing platform means. Extending through the 
disc 10 are a number of bores 1 1 . There may 
for example be one hundred and eight bores 
each of 1.5 mm diameter. A sleeve 1 2, which 
at its lower end rests on the plate 7, serves to 
support the disc 10. 

Ducts 13 and 14 extend through the wall 
of the cylinder 6 and the sleeve 1 2 to com- 
municate with chamber 1 5 which is bounded 
by the plate 7, the disc 1 0 and the sleeve 1 2. 
Positioned within the duct 13 is a critical flow 
orifice 16. Flexible tubes 18 and 19 are 
secured over the outer ends of the ducts 1 3 
and 1 4 respectively. The tube 1 8 extends to a 
suction pump (not shown) and the tube 1 9 
extends to a micromanometer 1 9 (also not 
shown). 

The guide block 5 serves to accurately 
guide a piston rod 20 for reciprocal move- 
ment co-axially of the cylinder 6 when the 
cylinder 6 is in the above mentioned operative 
position thereof. The piston rod 1 2 is located 
in the block 5 by upper and lower, low 
friction bearing bushes 21 and 22. A piston 
in the form of disc 23 is carried by the piston 
rod 20 at the lower end thereof. Extending 
through the piston 23 are a number of bores 
24. There may for example be thirty-two 
bores each of 2 mm diameter. When the 
piston 23 is within the cylinder 6 there is a 
radial clearance between the piston 23 and 
the wall of the cylinder 6 of 2.5 mm. 

Mounted at the upper end of the piston rod 
20 is a circular platform 25 on which may be 
placed one or more weights such as the 
weight 26 shown in Fig. 1. 
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extending upwardly therefrom is a bracket 
member 27 which serves to fixedly support 
the body 28 of a linear variable differential 
transformer (LVDT) 29, a lower portion only of 
5 which is shown in Fig. 1 . The movable core 
30 of the LVDT extends downwardly into 
contact with the upper surface of a finger 
element 31 which is secured to and extends 
horizontally from the platform 25. 

10 A procedure for the use of the apparatus for 
the determination of the filling value and the 
air-flow impedance of a sample of cut tobacco 
will now be described. 
A sample of cut tobacco of predetermined 

1 5 weight and moisture content is fed uniformly 
into the cylinder 6. In Fig. 1 reference 
numeral 32 designates such a sample. With 
the cylinder 6 in its operative position, the 
piston 23 is lowered gently onto the sample 

20 32 and is allowed to descend freely under 
gravity to compress the sample 32. Initially 
the platform 25 carried no weights. Pressure 
drop measurements of the sample 32 are 
made at intervals of, for example, two minutes 

25 by inducing an air flow through the sample 
under action of the aforementioned suction 
pump and recording readings from the afore- 
mentioned micromanometer. Because of the 
presence of the critical flow orifice 1 6 in the 

30 duct 1 3, it is ensured that the air flows 

through the sample 32 at a fixed flow rate of, 
for example, 50 I min~ 1 . 

As the piston 23 descends in the cylinder 
6, the core 30 of the LVDT 29 descends in 

35 contact with element 31 . Thus readings of the 
position of the piston 23, and thus of the 
height of the columnar tobacco sample 32, 
are continuously available. Such readings may 
be recorded at intervals of, for example, two 

40 minutes. 

Weights are sequentially placed on the plat- 
form 25 at intervals of say, eight minutes. By 
way of example, the first weight 26 is 2.0 kg 
and the subsequently applied weights are 3.0 

45 kg, 3.3 kg and 4.0 kg respectively, the 
weight of the piston assembly 20, 23, 25 
being 1.7 kg. 

Fig. 2 shows an example of a plot of 
pressure drop against time for a sample of cut 

50 tobacco subjected to the just described test 
procedure. 

Fig. 3 shows an example of a plot of 
tobacco column height against time the read- 
ings for which were obtained during the same 

55 test procedure from which the readings for the 
plot shown in Fig. 2 were taken. The plot 
shown in Fig. 3 characterizes the filling value 
of the tobacco. 
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cylinder, each of said piston and said tobacco 
support means being permeable to gas flow 
thereacross, and gas-flow duct means commu- 
nicable with a chamber to the side of said 
70 tobacco support means remote from said in- 
terior of said cylinder and bounded by said 
tobacco support means. 

2. Apparatus according to Claim 1 , 
wherein the gas-flow pressure drop across 

75 said piston plus said tobacco support means 
does not exceed about one millimeter water 
gauge. 

3. Apparatus according to Claim 1 or 2, 
wherein at least at its end closer said tobacco 

80 support means said piston is clear of the wall 
of said cylinder. 

4. Apparatus according to Claim 3, 
wherein the clearance between said piston 
and said wall is not less than about 2.5 

85 millimeters. 

5. Apparatus according to any preceding 
claim and comprising guide means operable 
to constrain said piston to move co-axially of 
said cylinder. 

90 6. Apparatus according to any preceding 
claim in association with gas-flow induction 
means communicable with said gas-flow duct 
means. 

7. Apparatus according to any preceding 
95 claim in association with manometer means 

communicable with said chamber. 

8. Apparatus for use in the determination 
of filling value and gas-flow impedance of 
tobacco, substantially as hereinbefore de- 

100 scribed with reference to Fig. 1 of the accom- 
panying drawings. 
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CLAIMS 

1 . Apparatus for use in the determination 
of filling value and gas-flow impedance of 
tobacco, comprising a cylinder a piston mov- 
able in said cylinder towards tobacco support 
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